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#2003—0 1-1939 

Miail 2 ® l^li^ ^ ^ U iz ;i/ h 3^ M t- ^ i tu sHIl 1 ® SH^ ^ J- ® 
-'^ , t&fail2®a'[4#^^U-fe;i/lc?^^$:N3fi0t-S7£:«b(Z)||2(DBBi^i:, 

t9faillODlBi^A^^tfflBm2®SBIS*T'(Z)r^?:^:i£b, *^o|&iam 1 t3 cfctJ^II 

o 

[If 2 ] t&SaH 1 J: tKH 2 ® SBi^li, ^#{!|sa«<0^^® ^ ttf IBS 

1 fe<J:tJ^m2(J!)^^^4^^c^^u^z;l/^:(D|^^c^^•^?JtlTv^s. ^^^Si icfH^®^ 

1 J3J:tJ^II2®@gi^i:®ISlC«&|Bl|l ^cJ:tJf^2«)?^ffi#i;l^yi2;i'*^^a-tS 
[»^^4] IrjfH^'fS^Mld:, ffftB^l J3J:t)«^2(Z)i3ll;^)^Mfa^l ^i: 
^2CDSB^S:^oTV>S. 1 3 cOV>i*tiA^ 1 ]Slcia^<^«ratt<<cfB 

x}^m 2 (Z)SB«g ^^^Mn^m b T v> s MiiJc3()^trfiam i ^ j: tj^ii 2 ©ae^A'jj^^s 
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#200 3—011939 



-ft ^ ^ U -fe ;i/ ic^^:^ 5: RlAn-f -5 «) <D H 1 CO jSe^ > 

. itffall2(Z)^^'f^#:^^u-fe;l'^c^^#$:™■tsfe*(^)ll2(Dgg$li:, 
t&faH Kommt. IuIHH 2 © Id^ i: ® S: ^« § i: , 

m^m 1 0 ] mmm^i^mit. tufan 1 j: tj^n 2 ® BB^^^Hfrian 1 

itJf||2 0DI?^tt^^^U"fe;i/i:[«IV>-^e»ffi!l®«^S:Mm^itS<fce)lCBtfiaill ^J: 
r>*||2(7)BB^$:MoTV^'g)> M#^7 9 CD v^-m;^^ 1 ^lcfB«<©-«l^^'tt^ 

galling. 

J; t>*ll 2 ©MBS i: A^^ti^tiS^M b T v^ ^M^:^^tf^fHm l J: t>'ll 2 (OiBIS:^'?M 

[^^^12] ltfiai^ffi#:)lili, z2A)lh-m(D^^. SJ:tf-^y>?r;i/- 

m<D^±<D(}.^rji< m^^7^^e>i 1 (Dl^TnAM^tCfB^®^ 



mtiE# 20 0 3- 3009160 



#2 0 0 3— 0 1 1 9 3 9 



[0 0 0 1] 
[0 0 0 2] 

jfi^. riJiCltf^(D^##:|a'|S^Si: bT. MR AM (magnetic random access m 
emory) A^if^^ tlT V>'So MR AM®^ ^ U ir;i/r l^-f OTli, 
>^>'Vgc'^ (MTJ ; magnetic tunnel junction) $:^tfTMR (tunneling ma 
gnetoresistive) 1 o(D h ^ > S^'X ^ h ^ ^ -5, V^^:>^$>^ 1 h'^^S^^'X 

^ IMT JMWJi: bT#lf ^4X^0 z:(DJ:e)^MRAM©;l^U-fe;i/T'li, T 

MRm^<DT:^Kmmi^m^ifti^x7'^ hmfjm^Lx\>^^o tmr 

MVNT. TMR^^CD?^^h>:^;i/g^-^$:^^-tS7U-Mi:bT®3^1^'l4^S 
(Da'fl::&lHl Sr^H b ^ U i2 ;i/C?)7^- ^ ?:ff ^ o T V^ So 

[0 0 0 3] 

bTb^b, 5:v^{c^fii^bfc^^u-^r;^&«^g"r'5TMR^^^(D#^^i> mram 

(Z)/hM'ffcS:0'5;^«){Cja^bTl9:i"t^nTVNe„ Z.(Dt=.l^. lo^y.^U'fe;!/^: 
«^K-rSTMR3gd^JCfev>Tm^®lg^^§:l§^$-a:i:e)il7^>f i^'^y h^fej:t>*lf 
>y hi^lCSmSTtJ^-Ti:. ^(DTMR^^{Cg|^-rSSlI<0TMRi^d^{Ci3V>T*)^ 

^ b ^ v^^^# $ itT b ^ e» ^ v^ o p^m?:)^* b S o 

[0 0 0 4] 

g§2 002-11093 8#<i5{#^cBg^$tlTv^s (#fF:S:iS^ 1 ) o m^-$cM'i 

{C^^^tlTV\<5i^^fH'Ii^S«. MRAMT'feoT, l^^SH'K^^ b ^ > 
x^i:*^e)fll^$tiTVNSo i^^fa'lil^^^li> [iCx-tSiBISi:> ■^©BBIS®^^ 



m$E# 2003-3009160 



#2 0 0 3— 0 11939 



[0 0 0 5] 

3CDJ:e)J^=Pfife(5D^^^lB'lS^s^c4:tl^^, m^J-^o 2 onfall -fe;K^-:^tc« 

- ^ $:*^{C|^ift -5 r ^ ^^-r- # § = 
[0 0 0 6] 

[#ff 1 ] 

2002-110938 -^^^ 
[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 
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#200 3— 0]rl939 

[0 0 10] 
[0011] 

v%^IKStt^lH«i^g S ^ i: S o 

[0 0 12] 

[^H & -5 ;t cD#a] 

S:|JgTT^lte>n. ^^U^^ilbT«rf^^Sllli3<fctJf|S2©?^'[£<i|:^^U-fe 

Hi co?^tt^^^U-fe;i'i:xM-r'5> j;e)tc-:^|oifc®i5Eb> Hi^^-K^l^ 
^^Uir;viCl^#$:mt--5^«?)(Z)||l ©gfi^i:, H 2 <D^^tt#:^ ^ U 

[0 0 13] 
[0014] 

imm<Dmm i ) 
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#2 0 0 3— 0 1 1 9 3 9 

feSo 01 liifM^^ffi#iaiSm«(©^^U-fe;bfIi^^a^bTfe'J> MR AM (na 
gnetic random access meaory) <D:?l ^ U iZ^l/*^ 2 oJ^^cS tlT V^5o 
[0 0 15] 

ic>?f- h^fej^mA^b lo(©m#^mh^>i^'X^;^)^0fi^$tlTv^e„ l^#JC. y 
-X/Fl/-f >fSJ|!c2 cfej:t)f2 d ©^IC-Sgi- S U 3 1 J:lcli> 

>Miilc2 c j3j:t>*2 d, h«®3 b t>'{C>5f- hi^i^M*^ 
[0 0 16] 

t/y =I>*«1 (Di^ffi 1 a^P^U^lC^^f- b«^3 a^J:03 h^mo^OlZ 

-^/Ki/>r>Mi^2 ^is^^Z dic-en-^ti^-tsn^^^j^ h/J>-;i/5 a*>e> 5 
dA^?^^$tlTv^S„ y-;?./Kl/>r>'^i|!c2 aA^e)2 d*^ n>^^h3iN-;i/ 

5 a7b>e5 5 d(Dl£®$:M^l/TV^S„ n > ^ ^ h 5 b j3 i 5 c li, MT^ 

[0 0 17] 

6 d;^)^?^m$tlTV^So AUr:^^;H^6 a:^)^^ 6 dli, mit^^> (TIN) 
^fcli^-fb^^^;!^ (TaN) f£i£<DAVr^'SiJVti^'^J^^^tlX\i^^o /-^UT 

^ ;i/^6 af)^^6 d±lCti, h:!j>-;i/5 a*^?j 5 d (Dp^gP Sr^^tC^^B 

-^7 ajb^ej 7 d», lg (Cu) , TJl^^-^y^ (A 1 ) . ^y^^Xy^y (W) ^ 
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#200 3—01 1939 



[0 0 18] 

hJjN-;U9 a;()'5?^^$tiTVNS<. MmmBmsiZit. ny^^h^^iT 
7 d J3j:t5/'?UT^^;i')l6 d lCMi*«5 n > ^ h3jN-;i/9 d ^'^J^fi&^tlT 
o Mr4$ei^l^8(Z)lS®{B[I{cti, hJi^-;i/9 a^J:tJf9 d<Z)-eti-?tilcM 

ilb, h/iN-;i/9 ai3j:0 9 d J: U v^#$:;g■•t ^ =l > ^J? 

;i/3 9 aJ3J;03 9 d*^J^f^$nTV%^o 
[0 0 19] 

h /}>-;!/ 9 afei:tJf9dil3>^^' h3iN-;V3 9afeJ:tJf39di:(J> 
|^M$:-€-tl-?nMe)ct:e){C, 7N^Ur^^;i/mi 1 aJ3J:t>*l 1 d*^?^^!^$tlTVN 
AUT^^;^!^! 1 aJ3i:t>*l 1 d li, M^b^ ^ > * ;t liS^b^ > ^ if 
(Z)AU r;* ^;^*^e3 0^$tlTV^S„ AUrj^^^Hi^l l afe<fctKl l d±lCtt 
, nySX^ h;jN-;i/9 ai3J:t)^9dh3>^^ h/J>-;i/3 9a33J:tJJ39dilCD 
l^g|5$:^^iC5^m-r-5 J:e)iC3>^^ h^^y 1 2 a^J:r>*l 2 d*^?^figS4xT 
V^-5. h:^^^^*l 2 a^j:tjf 1 2 dli. r;i/^-'i^A, ^yifXv^ 

> * li^ ^ > ^ if® ^m-ttMI^Jb^ 5) $ tlT V^ -5 . 
[0 0 2 0] 

i/-;i/KM«2 2*'^?^^$4^TV^S. KM^2 2 ai(Z)^®(c^LT 

Stt:??|fiIlc®^EbTv%So i/-;PKM^2 2(D|^MttMra»ei^ll8{cj:oTM^ 
$tlTV^S, i:/-;i/KM«2 2<;Dl^g$:Me)a:e)lC?gSffif*:Ml 6:^)^?^figStiTVN 

[0 0 2 1] 

it 4 2 CDf^BPtCli, ^4 2 a(D\ai\,^^om^<D^^lzmM-t^^Olzm^i^m 

1 5 a^3j:t>'i 5 c ^^^(Dmm^mxxm^-^nx^^^^o m'\i.^mi ^ atm 
j^i^m 15c t.<Dmiz.i,t. m^i^m i 5 b ^'^i^tt^^m isa^jctj^isc tmm 



taWW 2003-3009160 



#2 0 0 3—0 1 1 9 3 9 

P> 1 5 cli. (Mn) , MI& (Z n) , tfctt^S^ (F e) (Dmitmf)^^ 

it. itMS^«^> it«^sm*n o^^>e> 1 0^2 . cm) i:v>e)^tt 

[0 0 2 2] 

att^i^ 1 5 a 1 5 b t<Dm. i5^x:^m^i^m 1 5 b tm^i^m i 

5 cilCDKlCli^tl^n, S/Un>^'fl:m*^e>?&^ie^#:|l3 S afej;t>*3 8 b 
;5)^?^fi^$tlTV^S„ »fei^^i|sm3 8 afej;t)^3 8 b®]I®li, MK^fe^J^ 8 
j:^J=&{SV^'E®^C?^^K$nTV^So 5afej:tJJl 5 b (DffiUMilSe^^ 

M3 8 a(Z)]I®i:iCj;oTiHIIM^2 3 a>^)^M^^4^TV^-g,. IH^tC 

1 5 b^j;tKi 5 c(Dmm.iimm^ms s h(Dmm}nz^'Dxmmmm2 s h^y^ 

[0 0 2 3] 

mt^mm2 3 a^J:t>*2 3 h(D\Hm.^mo AVr^^J^ymi 8 a^J: 

01 8 b*^0fig$tlTVNSo AUT;*^;i/|^l 8 aJ3J:tJ^l 8 bl±, 

8 a^J:tJf 1 8 b±{Cli, BHIgffl«2 3 ai5XX:^2 3 b (Z)«g|S Sr^^lC^a^-T § 
J: e) {C#«<*:1^ 1 7 a^3ci:t>*l 7 b 7?)^?^^^$ tlT V^ § „ #«#:J^ 1 7 a^j:t>*l 

7 b(DiI®i:Mr^«ei^j^8(DiIffii:tt. |^-^®±Jc0^$tiT v^So 

1 7 a^J:t?l 7 btt, r;!/^-'^^^. ^ ^^X^^^^feli^^^? ^^if®^ 

«^iMi|8^;b^^?^^KstlTv^s„ mmmmz 3 a33a:?j«2 3 b®-eti^4x®i^gisic 

0fi&$nfeAUT^^;HKl 8 a^J:t>*#««tJKl 7 a U T ^ ^ ^I'K 1 8 b 
fei:t)^#tt#:j^ 1 7 b illi, MRAM(Z);t^Uiz;i/JC^lt'5lll(DT^>r i^^^y 

[0 0 2 4] 

HI fe<J:t>*l^2C[)f-V i^'^y b^^^fHjVN-^ejM^m ^J:t>*l|2(DT-V i^^'^y MS 
m^ii^mi 5 b^Cg^ML/TV^§o i^'[£#Jll 5 hit. ^VCh^^iVv 



2003-3009160 



#200 3—011939 

1 afi^ ^m^i^B 1. 5 b (©jSffi* T'CDgE{lllli> U ^ 1 ©i^® 1 a 

HI ^J:t)«l|2(Z)-r>r t^v hm<DmMt.'V(DW.m^ y %/h$VNo i/U 3>a«l 

6 J3J;t5l 5 a 1 5 c tt, Hi J3 j:t)^m2 ©T^-f i^^y hl|(D]S®(DJ5^S:Mm 
$ii:Si:e)lcHl ^<fctJ^H2(Z)7=-f' ^i^&moTV^S, 
[0 0 2 5] 

So mmmmmi Qizit. h^^^i 2 afej;t?i 2 dic^ti-^ti^t 

<g>ii>^t^^ h3jN-;i/2 1 a^4:t)f2 1 b *^?^^$tlT VaSo 3>^5?^ h^^-JVZ 
1 aJ3J:t>*2 1 b ®p*ggP?:3^JRLMraife^M 1 9 (Dmm^-^mo ^oiZVX. 
:^h^^y^20a^J;t>'20 b jb'^?^^^ tiT v^So ;?.h^^y:^20ai:;^h^^y 
:/2 0 b i:li:$>aibT?^fi&$tlTVAS„ ;^h^^y^20aJ3i:Of20bl±, 

[0 0 2 6] 

h^^y >^2 0 afej:tJ^2 0 bCD-^5§gli. MKilfi^lll 9 (D3l®±T'll 1 ^ 
^X}^m2<D^^ hi^<Z)J:;^*T'M^EbTV^So h^^y:/2 O a^J:tJf2 0 
h<Dm:^^it. Ziy^^ l>3iN~;i/2 l a J3j:t}f2 l bOf^gpT'n^^^ hzf^V 

1 2 afc^J:r>*l 2 b (JDOTtC^tl^tlg^MbT J3 U n 1 ±tC?^fig$ 

[0 0 2 7] 

Xh^^y:;^20afeJ:tJ^20 b(Z)]S®±tCtt. H l J:t)^ll 2 i;>^^y h«S 

(3D_h^JC'eSbTTMR^^^2 4 afej:02 4 b tlT V^So TMR^d^ 

2 4 afej:t>*2 4 bli. m%hy :^)V^'^^^tim^i^:^=tV 
^^y;^20aJ3i:t)f20 b e>^m b^Mr^Sei^lli 9 (Z)]I® ii:^ b ^ ^y 2 0 
a J: tK 2 0 b ^1 S:^ e) J: -5 IC, U n ^^'fbM*^ fJi^Mmmmm 2 5 
$tlTV^S„ mrsmmmz 5 tTURm^ 2 a a^J:t)^2 4 bCDOTiiJi 
H-¥ffilC?^fig$tlTVNSo TMR^^2 4 a^J:tK2 4 bli, MTO 
ifi!^2 5^cStg$4^fe^^l^T'?^^^^4^TV^SA^ TMR^^2 4 afcJ;tJt2 4 b 
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#2 0 0 3—0 1 1 9 3 9 

•I a 

[0 0 2 8] 

mmmms Gi}mm^tix\i^^o mmmmsGit. tmr^^2 4 afe<ktjf2 4 

[0 0 2 9] 

ij T ^ ^ 2 6 ii, ^^b^ ^y^r=. itm^t ^ y ^ }ifjt}£(7)^iv r ^ fvti^^B 

^$tlTV^^o AUT^^;i/Jll2 6±tCli, @B^M^ 3 6 OP«g^ $:^^^C5^mt■ 
S J: e> lC#«flsm2 7 :;b^?^^$tlTV^So mmiJ^m27{t. m. T;b^~'?A, 

[0 0 3 0] 

^m-fltlll 7 a j3J:tJ^>'^UT^^;H^l 8 a ^l^«#:!ll 7 h^^XJ^ 

i:, ^m#:m2 7feJ:o:AUT^^;i/!^2 6:^)^^«|^Stl§^^^y hS^^"^, TM 
R^^2 4 a j3j:t)«2 4 b $:^ISE^T'ift:^^C3g^LTV^So ^LT, mi^J:tJ^II 
2(7)7^^' Vv VmHy^V hi^ilA^3S^i-SfiglCTMRm^2 4 afej;tJf2 4 b 

[0 0 3 1] 

Mr^iiiei^j^5 9±ictt, ^y^)nymitmts'^t^^mmmm.m:2 8*^?^^$tiT 

V>So M^J|ieii5m2 8®3l®ffi!llCli, iBii«m?S2 9 afeJ:tJf2 9 b^^?^fig§*lT 
V^^o @eil«?t2 9 afej:t>'2 9 blj:, EI 1 ©^ffitC^ bTSit::&fBl{CM^ b T 
VN^o iB^«li2 9 a^<fct>*2 9 b©P^M$:ae)«fce)lC. AUT^^;Hl3 0a 
fe<fctJf3 0 b;b^?^^$tlTV^€>o ^;i/M3 0 a ^ J;t)f 3 0 b ^^b^ 
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#2 0 0 3'— 011939 



M3 0 a^ J:tJf3 0 b±lCtt, SBi^M^2 9 afei:t;2 9 h 
[0 0 3 2] 

mmmmm2 8±ic{i, i^vziymimii^'^^^^mmmmms 2-f)mm.^nx 

j:e)ic/iy T^^;HK3 3*^?^^$tiTv%So a'u r^^;n^3 3^, ^fb 

^■^y^r=.\tm^t^y^)\y^£i^(DAv ^;l/*^^?^fi&^tlTv^^„ ^ 

;i/M3 3±{cii. S2^Mm3 5(Z)|^ap^^^lc^«t-eJ:e)tc#«#;m3 4*^:?^ 

[0 0 3 3] 

0 1 ^C^StlTV^SMRAM(^) 1 U LT(7)>y'- h 

^^3 a. 0^b^V^>!f- ^e)tJf{cy-X/FU>r>M1^2 a j3J:tJf 

^^tlfeX h^^y:/20ah, >5.h^^y>^20 a (D]I®(C^M bT?^^S tlfc T 
]V[R^^2 4ai:, TMR^^2 4 a(©T:&Tj^^EU, 1 7 a ^3 

UT;?l^;i/|^l 8 a75)>^^'g>l|l ©T^-r hBt. TMR^^-2 4 aCOSffilC 
^MbTM^£t-S#«'MtM2 7fej:tJfA'UT^^f;i'll2 6 *^ ^ -5 If >i/ hllillC 

[0 0 3 4] 

-h«a3b, |gI^L.>5;v^>^f- hmii£il> ^^tJficV-;^/Ku>r>flJg?2 
icg^i^^tifcx h^^y:^2 Obi:, h^^y ^2 o h (Dmmzmmi^xm-^-^ti 

r=.TMRm^2 4 h TMR^^2 4 b®T:&T'M^El/> #«#:|il7bS<}; 
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4t200 3— 011939 



[0 0 3 5] 

h^Sfectt^T^-f S;^'^y hmt. TMR^^2 4 a^j:tJf2 4 b m^i^mi 6 
feitJf 1 5 a;^^e> 1 5 c i:$:^bTV^^„ H Ui, 0 2 ff ® I - I l«±lC?t>o 

[0 0 3 6] 

0 2S:#mbT> #«^*JM2 7feJ:tJ^>'1Ur^^;i/m2 6 tlS ^y 

AUr^^;vMl 8 a7!)^e>«fifeSn<5lll®7''r i;^y h^i:^«^Ml 7 b^i: 

?jfA'ur^3t;i/Mi 8 b5()^^«i^§ti'5ii2©-r^ hmti)m^<omm^m 

XX\^V ^i^7()^®:fe■t<5^l^a^CM:)^|oI^C@^tLTV^So TMR^^2 4 a JSi: 
t?2 4 b*\ tr^y h^iiHl feJ:t>*ll2(Z)7=-V 2^"^y hBHti^^m-t ^^Mic^ h 
U »y^^x^^^cSHS$4^TV^So iitt^4i|^l 6feJ;t>*l 5 a*^P>l 5 c li, ^ife 

<i:tjf|i2(D7^>f s;>y ^«l;^)^j^^t'rs^I^^c?&o"c?^fiKS4^Tv^So Wi^i^mi 6 

feJ:tJfl 5 a*^e> 1 5 ctt, TMR^i^2 4afei:tJ«24bi:l|l^J:t?ll2(?) 

T-V S:^'^y h^iiA'^^^f -g>MJ§lc5 1 ^'^H l is iO'll 2 CD^-V >^'^y h^^'^M^I"^ 
^^iRjlCj^tJ^SIEraS 0^C^3V^TM^LTV^§„ S^lC. 1 6 J; t>' 1 5 

[0 0 3 7] 

, i£vhm^^ty'r^i^^:fhmKmsimm^m,r^i^i^^'ox. f^-^o^^m 

[0 0 3 8] 



1 2 
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#200 3—011939 



[0 0 3 9] 

niff^-r-Slll ^<fct>*ll2(7)att^^^Uir;i/il bT<Z)TMRm^2 4 a ^J:tJ^ 
24 bi:. TMR^^2 4 a i:3cMf <§> J:e)lC-;5-l6l{Cj^^EL, TMRig^2 4 

;i/mi 8 ai^-^^m^^n^mi(D7'>( hmt. tmr^^^2 4 b t^M-t^ 
j;^iciii ©T^-f hWiim^mzm^v. tmrii^^2 4 b izmm^mu-t^ 
r=.ii>(Df$2<DmmiiLX(Dmn{^m:i v h^^x:^Avr:^9)imi s b:^^e.^^ 

-51^2(07^^ hmt. rnKDy"^ t^y h^*> ^jH 2 ©T^-f i^v hBt-X 

l^-fi^mi 5 bi:S:#^-g>o HI ^J:tJf||2(Z)T-V S>U3>a«l 
(JDi^ffil a i:TMR^^2 4 a33<fctJ^2 4 b iKDm^mn ^tiX^t^^o 
[0 0 4 0] 

m^i^m 16i3<^:t;l5a7^)^^15c^i, HIBJ: t/H 2 (Z) S;? h ^*^T 
MR^^-2 4 a J3J:t>'2 4 b iLm^^-^omoy^^miH^^^ ^^i^^ ^ ^^'^^ 

[0 0 4 1] 

m^^Btl Q^XXSl 5 a7!)^^ 1 5 cli. J: t>*H 2 (Dt-V Sl^'^y hH:^'^]^ 

^-rS^lpllcmoTj^^LT^y, TMR^^-2 4 a ^ J: t>* 2 4 b ^;||1 J3 J: 
||2(Z)7^'f S^^y hilii:*^-etl^4^3^^L.TV^SM^^5 1 *^H1 ;feJ:tJ^I|2®^>r 
i^'^y h^*^®^Et-'5*|BllcM?Jf-5gr^5 0 {C j3 VNT?^1i^Sll 6fej;t)« 1 5 a:*^ 
1 5 c tt^^^< il^j^^bTVN^o 
[0 0 4 2] 

^^li^fcUl 6^J:t)Jl 5 a*>^ 1 5 c«, "^^lat/V, Mie^<fct>*i^*^ 



miE# 2003-3009160 



#200 3—011939 

[0 0 4 3] 

^Sl 0 2 il$:^bTV^-5,c m2 7 ^mmVX. ^^U-fe;i/fIig^l 0 1 ilMa* 
[0 0 4 4] 

02 7nfi(7)Mja*fetini/'^y ^gP 1 0 2 &#mbT> U n 1 ±lCli, 
M iamBS * 7t l± n ^ 01^ -5 h ^ > X ^ ^'tj^fi^ ^ tl T V ^ ^ 

„ s/u 3>s«i«)^^® 1 a^c?^fig$tl^y- 

x/Kb>r>M^^2 ei3<J:tJJ2 f U 1 ±^c?^m^tl;tEI^b^v^ 

[0 0 4 5] 

i/U 3>S=Ki-hlctt, ziy^^ h;ix-;i/5 e fcj:t)f5 f ;^)Wfife$tifcMr^$e 
ii^lli4*^|g(te)tlTV>-g>„ h3jN-;i/5 e ^cktJf 5 f (DF^SPlClj:, /"^UT 

So SP^/^fi^jl4±(Ctt, h/jN-;i/9 efei:t)JSei^ffl^3 9 e;?)^?^fiK$ 

tifeM^3ifiii^)i8*^^i-te>tiTVNSo h/j>-;b9 eis^tfmmmm^ 9 

;i/Ml 1 e fecl:t>*n>^^ h^/^y 1 2 e j()^?^fiK$4xTV>§<. 3®i:e)lC. Mia 
*7tlin^:;^y ^^1 0 2{c^VNTliiB^^Me»?^'l4#iM*^?^^StiTVN^VNo 
[0 0 4 6] 

So MP^*e^M6 0(Z)]I®{i{Cli, ^^U-feMIJ|!ci 0 1 c7)@B||ffl^3 6 i:|Hl- 



miiE# 2003-3009160 



#200 3—01 1939 

■I t» 

[0 0 4 7] 

mmm'c^&^o 03*^^02 8fej;t)f®i &fflv^T. s 1 tfiic^f ^j^i^si^flsSB 

[0 0 4 8] 

- h®«3 a^3J:t?3 b Sr^TX ^ i: LT> U 3 1 (Z)^^® 1 a tC^M^^ 

[0 0 4 9] 

S/Uii>a«l(D5£^®l a;&e>t3ftC>5f- hM3 aJ3i:tJJ3 bS:^e)<fce>lC 
J/U =i:y^>fbl^S:ii«"r-5Z:illCj;oTMr^*ei^)14 $:?^^f So MW^W^^ 

KW'-f >M*i2 a;5)^e)2 d tC-etl-^tlM-t-S 3 > ^ ^ h7}>-;i/5 a^^^ 5 

(CMP ; Chemical Mechanical Polishing) tCioT, Z.<DA^)'r:f^9)\yiB^ 

hjj>-;v5 a*^e> 5 d{C7lur^^;i/feJ:tJf#«14MJ^^J^#^^^^o rtiicj; 

h7j>-;i/5 a7&^f>.5 d(D|^BISlC7'«ur;*^;i/)^6 aA^P> 6 d Uny 
^ h ^* 7 a 7 d $:?^^-r "So 
[0 0 5 0] 

[0 0 5 1] 



1 5 
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#200 3 — 01 1939 



[0 0 5 2] 
[0 0 5 3] 

IK2 3 b iin^^ijr h/Jx-;V3 9 a 33J:tJf3 9 d So ^<Z)^, UP:^ 

hM5 3 Srlg^^f'So 
[0054] 

01 0 ^mmvx. mmmmm8±izny^ ^ h-t^-ji3 9 a ^j:t>*3 9 

j£®lcMf'5ggP5:^t--5l/i^^:^hliE5 4 $:?^mt-eo 011^#MbT, 1/^;^' 
X hM5 4 t LTJira*e^!^8lCX^y^>^?:^f^e)ri:{Cj:oT. 3 

[0 0 5 5] 

S12S:#ML/T, h/J^-;i/9 a feJ;tJ«3 9 a, 3 > ^ ^ h 9 

d ^itKS 9 d, ;&^t>lC@B^M^2 3 a i5^ZJ^2 3 b (DP^gPfe J: t>'Mr^Jiie^M 

m"r'5*-e|g^3S't-<5fci:=folC, h/jN-;b9 a jSOrtJ^S 9 a. 3>^^h 

iis-)l9 dfeiU^S 9 d, ?&^t>lCSBIIffl«2 3 a is J: t>* 2 3 b {C7^ 'J T ^ ^ ;i/ 
fecfctJ^#«'[£#M$:3^#$i±-&o rtlJCi:U, 3 > ^ ^ h 9 a J3 J:t>* 3 9 

aCD|^g|5{CAUr^^«;H^l lafej:t)^3>^t^h^^^l2a$:, =r>^^h 



miiE4t 2 003-30091 6.0 



#200 3'— 011939 



3ix-;i/9 d J3J:t>*3 9 dCD|^g|J{CAUT^^;Vjll 1 d j:t>*n>^J? ^ h^^^ 

1 2 d s:?^^i-<5o *fe> mMmm2 3 &<D\f3mzAVr:^^)Vmi 8 aiS^X:^ 

mmi^mi 7 a S:, iH^ffl^2 3 b(^)|^i|JlCAy T^^;H11 S bfej:?;#S^ 
HI 7 b &?^fi&t-So 
[0 0 5 6] 

mi 4^^mhx. mmmmm8±iz. s/-;i/KM?g2 2$:^ffis-&s^p$: 

^t-r-S 1^^:^'^^ MliS 7 $:?^figi-'g,o 015 5:#H^,LT, l^i^X 5 7 5: v;?. ^ 

i;^ms 8izn^Jio:r.^y^y^izMhX. AUT^^;i/l^l 8 afej;t>*l 8 b e> 
tJfJC^m^lici 7 a ^SitKl 7 b l±TX^ LT#ffi-tSo ZLtltCj:*;, Sfei^fi^ 
MS 8 (D-m^^^-t ^ t il^iZ. /'^Ur^^^VMl 8afeJ:t)^18b75;P>tJ^lC 
^mi^l 7 ai5^t^l 7 b^T^lC-KSf ^Ififei^f^ima 8 
J:oT> ?||4 2<D|^^{Cttliifii^ft:JiC3 8 a^ScfctJfS 8 b So ^(Z)^, 

[0 0 5 7] 

016 S:#mL/T, «4 2(Z)|^aiS5:^:«bMr^*e^m8(Z)OT$:ae) .fcoica 

ft«^*fjpn ^^mmmmm8(D^miimd!,-t^i^x^^-t^iih^\z. «4 2® 

l^g|5tC?^'l4#:M*^H 5 $:3^#$-tirS^i:{C j:oT?^'t4#:|^l 5 a^^Pj 1 5 c 5:?^ 
[0 0 5 8] 

mi 8S:#MbT, Mr^iiifii^li^8±fCS/';n>^^l:)^S:*il«-tSZli:lcJ:oT 

hM5 8 SrJ^^-tSo 
[0 0 5 9] 

gfl 9 S:#mLT, l^i^^'X hM5 8 5: VX ^1 LT»llS»ei^l^ 1 9{C:i:^y^> 
^*$:^f J^e) ^iltc cfcoT, ^ h;jN-;L'2 1 a ^ J:t>*2 1 b $:J^^-rSo ^ 

C!)^> hM5 8 

[0 0 6 0] 
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ift 2 0 0 3— 0 i 1 9 3 9 

mmmi ^o^w^^m.':>^^\zmnmm2o^nmir^o 02 1 s:#MbT, 

«'I4M3l^2 0 $:y1^->X>^5^b. 7.V^v:f20 & n^-az 0 b S:?^^t*-5o 
[0 0 6 1] 

02 2 ^mm.hX. ;^h^^j;>^20ai3i:tJ^20 b ±{cm^(5D?^^^S:5t-r-5 T 
MR^^2 4 a ^i;r/2 4 b r(7)|^, ^ ^ U 1 0 1 ^^^(Z) 

Mia^fctini^^y ^gPl 0 2 (0 2 7 {CTMR^^&^^f -S^ 

[0 0 6 2] 

023$:#MbT, X h^^v^ 2 0 a j;t>^2 0 b, TM R^d^ 2 4 a ^3 J; t>* 
2 4 b^^t/lCX h^^y >^2 0 afej:tJf2 0 b 3()> P>Sm bfcMK^fe^j^ 1 9 CDlS 
® <fc e> >> U 3 >^^i:lit S:*!^-^ § z: Jc j: o TMr^^fiii^lK 2 5 
-5. 
[0 0 6 3] 

02 4$:#mUT. 'fb^e^ilMW^i^tCj:';, Sr^$fei^M 2 5 TM R^i^ 2 
4 a|3J:tJf2 4 b©]I®/)^Mm-r<5*T'fiS5^-rS= Zl®!^. 02 2lC^-tX^lC 

fevAT, ^^y-fe;i/MJ^i 0 ij[j(^®M3a*^ttni?^y 0 2 (0 2 7§:# 
m<r>z.t.) \zTMR^^-m^^m^hxi^n\t. ^^u-fe;i/«i o i iiMia 

t feline; ^y^api 0 2 i:®raT'Mr4*feiS^M2 5 $:if|g-r§^^$:l5lf^U<-t 
[0 0 64] 

02 5 ?:#MUT, Mraf^M2 5 ±{C 2/ U 3 >iEfbj^$:ii^-r-5 ^ i: tC J: o 

is^xf^i^y^yifjm^^mo^tiz^'Dxmmmm^ e ^m^-r^o mze^ 
6 (D f^m ^ J: zj^mmmmm 5 9 ® ]S®±{c u r ^ ^ ;i/ ^ i: zj^mm^um^m^k 



£tiM# 2003-3009160 



#2 0 0 3'— 011939 

[0 0 6 5] 

02 7tfi(Z)^^u-fe;i/Mii!ci 0 1 $:#MLT, it^mmmmmmz ^ ^) . av 
T ^ ^ ;i/ ^3 J: x:^mn^m ^ m mmmm ^QcD-mmfimm-t^tx^m^-t^tt 

2 7 ^m^-t^o 

[0 0 6 6] 

xmmmmmz a^m^t^o mmmmmz 8izm^<Dy^hvv^^y^j:m 

i5^xy^:s:-v^y^Jim^m-t^hHZJ:^X. mmmm2 9 afeJ:tF2 9 b ^mf^ 
•tSo ^(D^. @BM«2 9 a J3i:t?2 9 b®p^g[5lCiB^S:«|figf SAUT^^ 
JVms 0 alS^X:^mmi^m3 l a il^Ur^ ^;i/m3 O bfeJ:0^S^i|s)l3 1 b 

[0 0 6 7] 

mmmmms 2^m^-t^. mr^mmms zizm^oyy^t- hw^'^y^nm^ 
^zj(^:iiy^y^x.m^m^^tiz^^xmmmm3 5^mm-t^o -e®^. mm 

&.±<DJimz^''). mi^izB-tmmm'\3Lmm'mmt>'^%^t^>o 

[0 0 6 8] 

uT^^;i/!^i 8 a.t(^^mm.-^n^mi(0'f>( vmiimnw^mi i bisj:^ 

AUT^^;i/Ml 8 b7b^^^fig$4^'5lg2(^^^' hlSilCOr^iC^'ffi^J^ 1 5 
b*'5?^^$tlTVxS„ ^fe, l^-IS^lKl 6fe j:t5l 5 a*^e> 1 5 cliHl fei:t>* 
|^2(Z)-r-f i^^y hi^(D:S-'5r§:^oTVNS„ m^SrSS^Zl h IC j: o TH 

R|^^^2 4 b{C^;t-50^$:OTJ-t-5r i:;()^T'^So IbI^C, H 2 ©t'^' h 



ffiiiE# 2003-3009160 



#2 0 0 3^-0 i 19 3 9 

[0 0 6 9] 

>f i^'^y h^7b^TMR^^=-2 4 b{CfBIV^-^^{R!I^i, ^14^1^1 6 ^J:t>*l 5 a ^ 
[0 0 7 0] 

&s±(DmjMi)^^. TMR^^2 4 a J3J:tJf2 4 b ^^tl-€'nfS;i'5 ^ ^ U l2;i/ 

niJ^± -5 3 i: ^ b V ^o 
[0 0 7 1 1 

5 b S:?^fig^Sfc*?)lC, 01 5 IC^fXSfC J3V^TI|1 ^J: t?ll 2 (D^>r i^'^y h 

3fs®^^i:iiM>s:*;. v'^v^y hmmiz^m-t^mmmmm%:mmi^mxm^ 

f S i: V N e) if 3t (c < % (D T' 5 o 

[0 0 7 2] 

^(D j;e){c||l i3i:t>*ll2(Z)f^>r P y hB^^:^^ t.LXmmx^^Z.ti)^'^ 

-nj^'D-t'^izLxm^iii^m^m^-t^zt-fy'^x^^o 



2003-3009160 



#2 0 0 3—0 1 1 9 3 9 

[0 0 7 3] 

c m^i^mi 6^3J:tJ^l 5 a*^P> 1 5 c 

m-^^-t^lzm<-r^^ilti'^V^^. rtifCi:*;. i^'[4#:JKl 6feJ:t>*l 5 a:^^ 

[0 0 7 4] 

m'\^i^mi 6feJ:tJ^l 5 a75)^e> 1 5 cli, TMR^^2 4 afej:t>*2 4 
b i:||l fe<}:t>'||2®7'^' hmt^^^mt^m^^ l ^J:t)^ll2©-7-* 

t>*15a*^e>15c i:lcJ;oT, Hlg^f -5 ^ ^ U -fe;vra-??|g*-r -5 ^ 

^mi 6feJ:tXl 5 a;()^P, 1 5 c 1 fe<fctKm2 ©o'^f i;>^^y hmtl^M^-t^:^ 

h - ^ S: J; *J ^mfil;{Cj|l0It- <5 r i: jb^T'^ -So 
[0 0 7 5] 

ltttm%m.tfLti^ 1 . 55X10^ (aS^ - cm) T'^U, 3(Di|C0j:b«^^ftli: 
?^'[4#imi 6feJ;tJf 1 5 a75)^e> 1 5 c $:^^^SM3iSF(©it«^^mi: ?:it««f 5 
i:>r-^-*'«3~7|ff=foM^So ZKDfcib, 111 ^3 J:0f||2<Z)7'-i' i^^y hi^^r^iS 

5 a^^e^ 1 5 cicmmi-3i:$:ffllMT'^^o 

[0 0 7 6] 



2 1 
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#2 0 0 3— 0 1 1 9 3 9 
[0 0 7 7] 

#m^l^l 7 a j3j:tJfl 7 b (Z)]S®J^^^®MMSrSo T> fci:Alf$/U3>^ 
^bm3^)^e)^-5,1ie^^M7 1 aj3<i:t>*7 1 b ^^^tl^'tl?^fig$ tlT V^^. ^^fe^fltlK 
7 1 a^j:tJf7 1 b (Z)ffl[|^{Cg^M LTJ^M^S tl7^?g^tt^]^ 7 2 a*^P>7 2 c il, 
S/-;i/FM?i2 2(D|^MJC?&oT?^^$tlfc?gS'l4fls:|^7 3 illi. h (Co 

) -m (Fe) ^^*fcli~^y>^;i/ (Ni) -m (Fe) ^^(Z>?^ffi^Mm^ 
?^fig$tlTV^•6o MRAM(D^^y ■fe;i/CJ3lt'2>lgl ^i;t>'ll2©7-V hi^ 
#«f!|sMl 7 afeJ;t)Jl 7 b {C<fc o T«^$ tlT V^-5„ 
[0 0 7 8] 

02 9 tfi{C^-t$fe^#:M7 1 aJ3i:t)^7 1 bit. 0 1 *^C^■t/^' U T ^ ^ 
1 8 a J3J:01 8 b tlT^^filC^J^f ^tlT V\^o H 2 9 cfilC^-Tl^'f^^ 

M7 2a. 7 2 b, 7 2 cfeJ:tJf7 3 tt, 0 1 ttJCa^fl^'IS^:!^ 1 5 a , 15b 
, 1 5 c^J:t)^l 6 3?)^?^^$tlfefiglC|gt:te>tlTVNS„ 
[0 0 7 9] 

Ti&f^f -Smi feJ:t)tm2®affi^^^U-fe;i/i:bT(^TMR^^2 4 a^i:tJf 
24 bi:, TMR^^2 4 a i:xM-r'5^e»JC-':S-|oI{CM^S L> TMR^^24 

aizmm^^M^^r^i!^<Dmi<DmmthX(Dmmi^mi 7 a;()^e)#^$tl^m 

1 ©T^-r TMRm^2 4 b H^m-t^^oizmKD'r^ hi^i: 

¥^TlcM*Eb. TMRm^2 4 b lC?^^S:Mf S tfxOH 2 ®BB«Si: LT®^ 

<D^^ vy hmt<Dm^^m^^m^i^m7 zhn. siiot-v i?^y h^^i^^a 

f*:M7 2 b i:®rai3<fctKll2(Z)7'>f hmnm^ii^mi 2 b i:cD^(D#>5rlC:^ 
«t<5*ei@^#:m7 1 a^J:y57 1 b i: Sr^iASo Hi S JitJ^H 2 <Z>7^-r ^:;?^y hB 
It. iyV^ym^lOy^mmi a i:TMR^^2 4 afeJ:t>*2 4 b (Dr^tCggt-t 

[0 0 8 0] 




2 2 



ffifiE#2 003-3009160 



^ #2 0 0 3;— 011939 

' W&.^mi 3^it>*7 2 a;?)^e) 7 2 cl±, ^^^^^^^(D^ ^ Vv hBii^T 

MR^^ 2 4 afej:t;t2 4 b t.m\^^^^m(D^^niii^'&^ ^Oizm I is^tj^m 

[0 0 8 1 ] 

m^i^mi 3 fej;t;7 2 a;{)^e> 7 2 c Hi ^ J:af||2 CDT^-f t^^y h«S;«)'?M 
^■rS:^|nIlC«>oT®^LTJ3*J, TMR^^2 4 afe<J;t)f2 4 b il^l fe<fct)f 
||2®7'W' i;>y h^i:A^^tl-rtl3^llbTVN§fIig{7t>^fm3i:rjf||2cDv^>f 

hmtim^-t ^:^\^izmzj^^mmiz.iB\i^xm^i^m7 3 ^ j:t>*7 2 a;^>^e) 7 2 c 

[0 0 8 2] 
[0 0 8 3] 

1 btt#mfl£j^l 7 afcJ:tKl 7 b {CO: U^f^Stl-SH 1 J3 J:t5l|2 (Z)-?^' S^^y 

M7 1 a^J:tJf7 1 b {C J: o T/iifei^tt*^'^;^tlS Jti*. 7 2 a*^e, 7 2 

'14^1^7 2 a*^P, 7 2 c -5?^tt#;^J^4(^)^#^®ipM75>'JZ£;*'5^c ^bT. 3 

1^^®^^ $:#-r -5 z: ;b'^T' ^ S „ 
[0 0 8 4] 
(IIM®?^^3) 

0 3 Oii. ^<Z)^0^®IIJg(D?^M3 {C^t-t^^m?^tt#:fa'|gigS$:^-tflT®BI 
T'feSo S3 0li, ^l^att#:iS'll^S(Z)^^U-fe;i/fIJgcS:^L/TVASo 03 0 
&#mLT, llii®?^Jl3lC^l-t-2>^j^lS^1^f*:fB'li^gtt. 0 1 cfJ^c^-TI^M® 



2 3 
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i^200 3 — 0 1 1939 

Ik 

'[0 0 8 5] 

j:tK2 3 b(D|:^S{C. 1 7 a J:thVtU 1 8 a ii, 

1 7 bfej;t>vtur^^;n^i 8 b ii(D^n^ni}-^^m^^ti^mii3^m2 

[0 0 8 6] 

H3 1 03 OtfJCDXXX I -XXX I||±{cmo7^S]l^S^'IS#:fB'li^SS: 
^•mrMS^efeSo S3 1S:#ML/T, TMR^^2 4 a ^ U ■fe;i/i: 

a 

[0 0 8 7] 

4X7^^ h^^y:/2 0iiii:, T.V'yvzf^ 0 m(Z)]IB{cg^MLTJ^fig$ti:feTMR 
m^2 4mi:, TMR^^2 4m®T:;?T']^:&-r-5#«#:m i 7 a J: tJ^yt U T 
^ 8 a^^^^Sl^l ©t'^^ t;^y hi^ (03 0 i:) i:, TMR 

^^2 4m(D±:^TMlS-r^^«^M2 7 in^^r>V'^-U ^;i/Jl2 6ni7()^^;& 
Sl|2®tf^y h^i:{CJ;oT«^S4^T^^^o J^(^, 2 7 J; tJJ A U T 

[0 0 8 8] 

hy^^*7m^3J:Z>*l 2mi:{Cj:oT, h ^ > ^ h ^ >y 

^2 0 mi:?()^«^^[5^Cg?ig$nTV^So 



2 4 
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#200 3-— 011939 

[0 0 8 9] 

)vm 26^3j:t>*26mjcj:o xmmt>m& s ti, Mmmmm 2 s c j: o xm^ti^ 

mm 5 9^J:tKAy T^^?;VJ^2 6mCcl:oTffl!IM;5)^M^$tl, MP^«fii@^i^2 5 

iz^^xmm'^M&^nr^iy-jv Y^mms z ctt'^m^-^nx^^^^o 

[0 0 9 0] 

i/-;i/FM?i8 2 a;&^P,8 2 c © |^gP?:3^«L, 1 J: tJf ^ 2 <Z) tf 

^M8itt, ^rcitWi(Dmitmtf^^^£^m^i^umz^^xm 

[0 0 9 1 ] 

HI fej:tj?ii2®if hmtf^\^\>^^om(D^ii3^xj^m2(D\^v hm<Dmmi,t 

, ?^tt#:M8 1 ^c^MLTV^-£>o ?^'f4#:M8Ui, H 1 ® tr>y 2 © if 

higi*T'®P^$:3^JitUTV%Sn U 3 1 1 a :;!)^ e> 8 1 

-f-2 4 a J3J:t>*2 4 m^cSMLTV^^. att#:M8 1li, ^ 1 J: t>*m 2 CD tf >y 

\^m<Dm,^(D^^mm-^^^^oizmii5^x:fm2(D}:fy h^s:^oTv^So 

[0 0 9 2] 

MP^$e^i^3 2{cij:, mmmms ^izmmi^xmmmms bmtr^mm-^nx^^^ 

[0 0 9 3] 

z:(Dmm(Dmm<Dmm3.iz'i}t^r^mmm^mmmmit. mi^^zjfmzom 

milLX(Dmmi^m2 7^i:0AUr^^;i'lK2 6tCj:oT^^^tlfcl|l®lf 
^y #«<2|cj^2 7 mfe j:t)^AU T>1 ^;i/M2 6 mtC J: o T^^$ tlfeH 2 



aill# 2003-3009160 



#2 0 0 S"— 0 119 3 9 

<J>\f.v Vm}L\%. n^S^l 1 a ^^1 fcJ;t>*02®li'^y MSi:(^> 

r^JcUl ^3i:tK||2®?g^'[±^7l^Uir;i/i:L/T<Z)TMR^^2 4 a j3J:t)f2 4 m 

[0 0 9 4] 

llI32J^)^P>|g35tt, gI31 tfiJC^-tSm^tt^ta'^^g<©iS55t^^(?)Xe5: 
a^f ^TffiS'efeSo gI3 2 3&^e>03 5 33J:tJ^g|3 1 $:mv^T> ®3lcfilC;m^^ 

[0 0 9 5] 

$:Mra*eii^M5 9cD]Iffi;()^Sm-t-5*"ei^*-^^i:i:*j{C, @B^M?t3 6fej:tJf 

6 33 J: 0^3 6m(5D|:^a5fC||l®fcr^y hj^Sr^fife-rS ^;i/m2 6fecl:0# 

S^M2 7 i:, ||2®fcf^y hif^5:«^-r'5AUT^^;H^2 6 m jSJ: tJf^^Sf*:M 
2 7 mi:?:^tL^4x?^^t-So 
[0 0 9 6] 

S3 3$:#MbT. JSimJlifii^l^S 9_tlC, Hi J:t>*|| 2 (Z)lf h^®ll® i: 
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